from the gland cells to the cuticular surface within the sternal brush.
A smaller number of gland cells also occurs in a band along the anterior margin of the fifth gastral sternite (Hermann and Dirks, 1974; Turillazzi, 1979) .
We undertook the present study to determine the presence of these glands in Polistes fuscatus (F.) , a temperate zone species, and in P.
canadensis (L.), a tropical species, and to compare the size and morphology of the glands in these species with those in congeners previously investigated by Hermann and Dirks (1974) and Turillazzi (1979) MATERIALS AND METHODS Adult female foundresses and workers of P. fuscatus (F.) Noirot and Quennedey, 1974) , one on each side of the brush and hyaline area; there are no gland cells directly beneath the brush (Fig. 3 ). Each gland cell is connected by a duct to the sternal surface (Figs. 4 & 5) . The majority of the ducts run mesad from the gland cells to the brush (Fig. 6 ) and Psyche [Vol. 87 empty through the cuticle between the hairs (Fig. 5) . A few ducts do not run to the brush, but empty through the cuticle lying directly over the gland cells (Fig. 4) . In both species each mass of gland cells is enclosed by a thin basement membrane or lamella (Fig. 6 ).
The gland is larger in P. canadensis than in P.fuscatus (Figs. 7 & 8) . the sides of the hyaline area and brush. Hermann and Dirks state that gland cells "extend beneath most of the integumental surface upon which the sternal brush is found" (p. 6), although their figures do not document this statement. Turillazzi (1979) showed clearly that in P. gallicus (L.) and P. foederatus (Kohl) the class 3 gland cells of sternite 6 form two lateral clusters. Hermann and Dirks (1974) found that the class 3 cells in P.
annularis pupae were close packed and polygonal. Landolt and Akre (1979) argued that this is the undeveloped condition, and that the cells of active adult glands are globose. Our sections of active adult glands of P. fuscatus and P. canadensis clearly show these cells to be 55 close packed and polygonal and bounded by a membrane. The discrepancy may be an artifact of the techniques used in each study.
Hermann and Dirks (1974) sectioned fixed and embedded material, as we did, while Landolt and Akre (1979) dissected fixed specimens. It is possible that during dissection they may have ruptured the membrane enclosing the gland cells, allowing them to float free at the ends of their ducts and assume a spheroid form. On the other hand, it is possible that the difference is taxonomic. We have found that the class 3 cells on the fifth sternite of females of Polybia (Polistinae: Polybiini) are globose and apparently not bounded by a membrane, even in histological sections (Jeanne and Post, in (Jeanne, 1979) , one way P. canadensis, a tropical species, could counter this increased threat is by having more gland cells, producing greater amounts of ant repellent secretion.
Turillazzi (1979) also found that P. gallicus, a species ranging into northern Europe, has fewer class 3 gland cells than does either P. omissus (Weyrauch) or P.foederatus, species of southern Europe and Africa (Kemper & D6hring, 1967 (1979) points out, it would also be 57 likely to be smeared onto the nest petiole during rubbing. On the other hand, at least three facts could be interpreted as arguments against an identical role: (1) P. fuscatus has more gland cells on the 5th sternite than does P. canadensis, just the reverse of the condition on sternite 6 (although the epidermal cells of this sternite are thicker in P. canadensis, suggesting perhaps that they have an independent function); (2) The tuft of long hairs present on sternite 6, where it presumably acts as an applicator brush, is absent from sternite 5; (3) the class 3 gland cells are distributed in a narrow transverse band on sternite 5, very unlike the two lateral clusters found on sternite 6.
Although we detected no significant individual differences in gland size or morphology in either species, the ages and castes of our specimens were unknown. A careful EM study correlating degree of glandular activity with age and caste could provide useful insight into the function or functions of these glands.
